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Using Bayesian inference as a driving force technology, we have developed a
machine learning algorithm for designing molecules. Given a data set from experiments or computer
simulation, we derive machine learning models forwardly predicting physicochemical properties of
given materials. Inverting such trained forward models through Bayes’ law, we derive a posterior
distribution for the backward prediction, which is conditioned by a desired property requirement.
Exploring high-probability regions of the posterior with a sequential Monte Carlo technique,
molecules that exhibit the desired properties can computationally be created. We have developed open

source libraries of R and Python (iQSPR, XenonPy). With this technology, we designed promising
hypothetical polymers targeting to achieve high thermal conductivitx, and three were selected for
monomer synthesis and polymerization. The synthesized polymers reached 80% higher thermal
conductivities than conventional commercial polymers.
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